espacenet — Bibliographic data 



Page 1 of 1 



AIR BAG DEVICE FOR PROTECTION OF PEDESTRIAN 

Publication number: JP9030368 (A) Also Published as: 

Publication date: 1997-02-04 jsj JP3212841 (B2) 

Inventor(s): MATSUOKA AKIO; OBARA HIROTAKA; AIKI KOJI; INOUE 

MICHIO + 

Applicant(s): TOYOTA MOTOR CORP; AISIN SEIKI; TOYODA GOSEI KK + 



Application number: JP1 9950207856 19950721 
Priority number(s): JP1 9950207856 19950721 



Abstract of JP 9030368 (A) 
PROBLEM TO BE SOLVED: To weaken reaction 
force when each air bag is expanded by providing 
an air bag control means which selects an air bag to 
be expanded out of a plurality of the air bags, and 
thereby outputting an expanding signal for 
expanding the air bag selected to an air bag 
expanding device. SOLUTION: The air bag device 
18 computes a distance from each laser beam 
receiver 17 to a detected position based on the 
detected signals from a right and a left laser beam 
detector 17, and it is thereby determined whether 
the position of collision with a pedestrian is on the 
left half part of the front end of a vehicle, on the right 
half part, or at a place close to the center of the 
vehicle.; When the position of collision is found to 
have been on the left half part of the front end of the 
vehicle, an ignition signal is sent to the inflator of an 
air bag module 14 for the left half part, and the air 
bag 14a of the left half part is thereby expanded by 
gas generated by the inflator in the left side area of 
a hood 12. Therefore, it is surely buffered that the 
pedestrian is secondaril hit a mist the left half part 
of the hood 12 by the air bag 14a of the left half part, 
which is expanded in such a way as to cover the left 
half of the hood 12. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]When the vehicles under run collide with a pedestrian, this invention 
develops an air bag on the hood of a vehicle front part, etc., and relates to the air bag device 
which takes care of a pedestrian by absorbing the shock at the time of said pedestrian doing a 
secondary collision to a hood etc. with said air bag. 
[0002] 

[Description of the Prior Art]lf the vehicles under run collide with a pedestrian, the pedestrian 
with whom it collided being paid a lower half of the body by the car body front, and carrying out 
a secondary collision to the hood upper surface of a car body front, etc. is known. Then, these 
people have already proposed making the hood superiors of a car body front develop an air 
bag, absorbing the shock at the time of carrying out a secondary collision to hood superiors 
with this air bag, and taking care of a pedestrian. 

[0003] Drawing 7 is what shows the safeguard for pedestrian protection currently indicated by 
the US,4249632,B Description, By the sensor 3 formed in the bumper 2 of the front end part of 
the vehicles 1, if the pedestrian's 4 collision is detected, The air bag 6 installed in the back end 
lower part of the hood 5 carries out expansion deployment, the rear end part of the hood 5 is 
raised upwards, elastic support of the rear end part of the hood 5 is carried out by cushion 
operation of the air bag 6, and the shock at the time of the pedestrian 4 doing a secondary 
collision to the hood 5 is eased. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, in the safeguard for the conventional 
pedestrian protection mentioned above, In order to raise the back end side of the hood 5 
upwards by expanding the air bag provided in the rear end part of the hood 5, the reaction 
force which a lot of gas is needed, and needs to enlarge an inflator, and is generated at the 
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time of bag deployment was also large. Therefore, in order that an inflator mounting part might 
enable it to bear this big reaction force, Memba of the reinforcement member of the cowl top 
part of the body or a hood needed to be enlarged, and the weight of the hood increased, and 
there was a problem that cost also went up. 

[0005]This invention was made in view of the above-mentioned situation, makes small reaction 
force generated at the time of air bag deployment, lowers the necessary strength of an air bag 
device fitting part, and an object of an invention is to aim at a weight saving and a cost cut. 
[0006]This divides the body upper surface into two or more fields, installs a small air bag in 
each divided field, respectively, and is attained by weakening the reaction force generated at 
the time of deployment of each air bag. 
[0007] 

[Means for Solving the Problem]As above-mentioned The means for solving a technical 
problem, this invention makes the body upper surface develop an air bag, if a collision with a 
pedestrian is detected, and it is characterized by that an air bag device for pedestrian 
protection which protects said pedestrian from a shock of a secondary collision on this upper 
surface of the body comprises the following. 

Two or more air bags and air bag deployment devices which were formed so that said body 
upper surface might be divided into two or more fields and it might develop for these each 
region division of every, respectively. 

An object detection means which detects existence of an object and a position in said space of 
the near [ the body front end ] upper part. 

An air bag control means which outputs expansion signals which choose an air bag which 
should be developed out of said two or more air bags based on a position of an object which 
this object detection means detected, and develop that air bag to said air bag deployment 
device. 

[0008]That is, since two or more air bags were provided so that the body upper surfaces, such 
as the hood upper surface, a front face of a windshield or the roof upper surface of the body, 
might be divided into two or more fields and each of this divided field might be covered as 
mentioned above, respectively, each air bag and each air bag deployment device are 
miniaturized. And when a pedestrian is detected by an object detection means, a field in which 
the position empty vehicle object upper surface from which the pedestrian was detected 
carries out a secondary collision is deduced, While choosing an air bag required in order to 
protect a predetermined field on that upper surface of the body, i.e., this detected pedestrian, 
from two or more air bags, expansion signals are outputted from an air bag control means to 
this selected air bag. Therefore, since a part and an air bag deployment device with which 
each air bag was miniaturized can also be miniaturized, reaction force generated when 
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developing this air bag also becomes small. 

[0009]. When a pedestrian's detected position is straddling two or more fields, make two or 
more region divisions on the upper surface of the body corresponding, respectively develop an 
air bag simultaneously, respectively. Since a portion to which reaction force generated at the 
time of air bag deployment is added is distributed by two or more places, there is no stress 
concentration to a reinforcement member, and member strength needed is stopped low. 
[0010] 

[Embodiment of the lnvention]Hereafter, working example of this invention is described based 
on drawing 1 thru/or drawing 6 . 

[001 1]The air bag device for pedestrian protection which drawing 1 and drawing 2 show the 1st 
working example of the air bag device for pedestrian protection of this invention, and was 
carried in the vehicles 1 0, While dividing the hood 1 2 top of a car body front into two right and 
left from a center and dividing into the left half-field 12b and the right half-field 12a, in said 
hood 12, a right half part air bag module is allocated in the anterior part rightist inclinations, 
and the left half part air bag module 14 is allocated by the anterior part left, respectively. 
[0012]Said right half part air bag module accommodates in a case the right half part air bag 
13a developed so that the right half-field 12a on the hood 12 may be covered, when it 
expands, and the inflator which carries out expansion deployment of this right half part air bag 
13a at one, and is constituted. With the inflator which carries out expansion deployment of the 
left half part air bag 14a developed so that the left half-field 12b on the hood 12 may be 
covered, when it expands, and this left half part air bag 14a, said left half part air bag module 
14 is formed in one, and is constituted by the case. 

[0013]The bumper sensor 15a was laid under the front face of the front bumper 15 of the body 
front end, and it has the laser radiator-receptor devices 17 and 17 of a couple on the fender 16 
and 1 6 of the both sides near the body front end. 

[0014]The bumper 15 is allocated almost to the limit of breadth of a car, and said bumper 
sensor 15a detects a collision by the input from a vehicle front, and detects the collision with a 
pedestrian or an obstacle. The placed opposite of said laser radiator-receptor devices 17 and 
17 is carried out to the both sides near the front end of the hood 12, and they are almost right- 
angled to a car body center line, And while irradiating the slanting upper part with a laser beam 
towards the inside of a predetermined angle range, respectively from the level, While detecting 
the object in the upper detection area of the hood 12 by receiving the catoptric light, each 
distance from both the laser radiator-receptor devices 17 and 17 to said object is also 
measured. 

[0015]After receiving the detecting signal with which the numerals 18 are air bag control 
devices in drawing 2 , and the bumper sensor 15a detected and outputted the collision with an 
obstacle or a pedestrian, When the detecting signal with which the laser radiator-receptor 
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devices 17 and 17 detected and outputted the object in fixed time in the detection area (portion 
which gave the slash in drawing 1 ) 17a is received, while judging with the collision with a 
pedestrian, A pedestrian's collision position is deduced based on the detected information 
based on said laser radiator-receptor devices 17 and 17, Based on this deduced position, 
either of the right half part air bag 13a and the left half part air bag 14b is chosen, or expansion 
signals are outputted to both air bags. 

[0016]Next, an operation of this working example constituted as mentioned above is explained. 

[001 7]lf one [ the vehicles 1 0 collide with an obstacle or a pedestrian during a run and / the 
bumper sensor 15a ], the detecting signal will be sent to the air bag control device 18. While 
this air bag control device 18 judges a collision based on the inputted detecting signal, ON 
operation of the laser radiator-receptor devices 17 and 17 installed in the fender 16 of the both 
sides of a car body front is carried out, and the fixed time exposure of the laser beam is carried 
out towards between hood 12 absentminded from each laser radiator-receptor device 17. And 
in the fixed time with which this laser beam is irradiated, if an object passes through the inside 
of the detection area 17a and 17a, the catoptric light of a laser beam will be received by the 
laser radiator-receptor devices 17 and 17, and each detecting signal will be sent at the air bag 
control device 18. 

[0018]And in the air bag control device 18 with a detecting signal from each laser radiator- 
receptor devices 17 and 17 on either side. The distance from each laser radiator-receptor 
devices 17 and 17 to a detection position is computed, and that position deduction which a 
pedestrian's collision position is a left half part of the body front end, is a right half part, or is 
near a center is performed from this distance. 

[0019]And when a collision position is a left half part of the body front end, an ignition signal is 
sent to the inflator of the left half part air bag module 14, and the left half part air bag 14a 
develops to the field on the left-hand side of the hood 12 by the gas emitted in this inflator. 
Therefore, when the pedestrian who collided with the body front end of the vehicles 10 does a 
secondary collision to the left half part of the hood 12, he is certainly buffered and is taken care 
of by the left half part air bag 14a developed so that the left half part of this hood 12 might be 
covered. 

[0020]When a collision position is a right half part of the body front end, an ignition signal is 
sent to the inflator of a right half part air bag module, and the right half part air bag 13a 
develops to the field on the right-hand side of the hood 12. Therefore, when the pedestrian 
who collided with the body front end of the vehicles 10 does a secondary collision to the right 
half part of the hood 1 2, he is certainly buffered and is taken care of by the right half part air 
bag 13a developed so that the right half part of this hood 12 might be covered. 
[0021]When a collision position is [ the body front end ] a center mostly, it develops so that an 
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ignition signal may be sent to both the inflators of a right half part air bag module and the left 
half part air bag module 14 and the right half part air bag 13a and the left half part air bag 14a 
may cover the whole surface of the hood 12. Therefore, when [ of the hood 12 ] carrying out a 
secondary collision in the center mostly, the pedestrian who collided with the body front end of 
the vehicles 10 is certainly buffered, and is taken care of by right-and-left both the air bags 13a 
and 14a developed so that this hood 12 top might be covered. 

[0022]Therefore, since the hood 12 top is divided into two fields and it was made to make each 
region division develop the right half part air bag 13a or the left half part air bag 14a as 
described above according to the air bag device of this working example, Capacity of air bag 
each can be made small, and since the inflator which develops this air bag can also be 
miniaturized, reaction force generated when developing each air bags 13a and 14a by this 
inflator can also be made small. 

[0023]As a result, compared with a wrap type air bag, the miniaturization of an inflator is 
attained with one air bag in the whole surface of the hood 12, Since the reaction force which 
can also miniaturize the inflator which generates gas and is generated at the time of air bag 
deployment can be suppressed small, Memba of the reinforcement member of the hood 12 
which fixes the bracket (not shown) installed in the hood 12 and this bracket can be made 
small, and a cost cut can be aimed at while being able to attain the weight saving of the hood 
12. In this working example, when the bumper sensor 15a detected the collision, the laser 
radiator-receptor devices 17 and 17 carry out fixed time switch one, and were made to detect 
the object which passes through the upper part of a car body front, but. As it always irradiates 
with a laser beam while one [ these laser radiator-receptor devices 17 and 17 / the ignition 
key ], it can constitute so that the earned hours of a pedestrian collision judging may be 
separately measured using a timer. 

[0024]ln this working example, although the laser radiator-receptor device 17 was used as a 
means to detect the object which passes through between hood 12 absentminded, other 
optical obstacle sensor or ultrasonic system obstacle sensors, such as an infrared receptor 
and radiator, can be used instead of this laser radiator-receptor device 17. 
[0025]As drawing 3 thru/or drawing 8 show the 2nd working example of the device of this 
invention and shows it to drawing 4 , the air bag device for pedestrian protection carried in the 
vehicles 20 is provided with the bumper sensor 25 laid under the front bumper 24 of a car body 
front. The upper surface of the hood 22 of a car body front is bisected to a cross direction and 
a longitudinal direction, respectively, and it is divided into the four fields 22a, 22b, 22c, and 
22d. The back right-part air bag module which consists of the back right-part air bag sa and an 
inflator is allocated in said field 22a of said hood 22. The back left part air bag module which 
consists of the back left part air bag sb and an inflator is allocated in said field 22b. The 
forward right part air bag module which consists of the forward right part air bag sc and an 
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inflator is allocated in said field 22c. The forward left part air bag module which consists of the 
forward left part air bag sd and an inflator is allocated in said 22 d of fields. 
[0026]The laser radiator-receptor device 27 is installed in the center under [ of the roof 20a 
used as the vehicle interior of a room ] the front end inside the windshield 21 . And towards the 
upper space of the hood 22 ahead of [ this ] both [ laser radiator-receptor device 27 empty- 
vehicle ], it is irradiated with a laser beam so that that optic axis may become almost level. 
From near the front end of the hood 22 nearer than the distance L1 from this laser radiator- 
receptor device 27, Space of a before [ near the center of the same hood 22 that becomes 
further from the laser radiator-receptor device 27 than the distance L2 ] is made into a 
pedestrian detection useful range, The inside of this pedestrian detection useful range is cut at 
a flat surface vertical to said optic axis, this vertical flat surface is bisected in all directions, 
respectively, and it is divided into four sensor areas, i.e., upper right field SA, upper left field 
SB, lower right field SC, and lower left field SD. 

[0027]And if an object is detected by the range of (L1 -L2) when the laser beam currently 
irradiated will shine upon an object and the catoptric light will be received by the laser radiator- 
receptor device 27, if an object passes one or more of the four fields of these, A detecting 
signal is sent to the air bag control device 28 from the laser radiator-receptor device 27. If the 
detecting signal from the laser radiator-receptor device 27 is received in fixed time after the 
bumper sensor 25 detects the collision with an object at this time, In this air bag control device 
28, it is judged with the collision with a pedestrian, and expansion signals are outputted to the 
predetermined air bag module installed in the region division on the hood corresponding to the 
field to which existence of an object was detected. 

[0028]Next, an operation of this working example constituted as mentioned above is explained 
with reference to the chart showing the correspondence relation between the flow chart of 
drawing 5 , the detecting pattern of drawing 6 , and a deployment air bag. In drawing 5 , the 
timer T and the flag F are initialized first (Step 101). (T= 0, F= 0) Subsequently, sensor 
information is inputted (Step 102). That is, the ON signal or OFF signal of the bumper sensor 
25 is read, and the range measurement values LA, LB, and LC by the laser radiator-receptor 
device 27 in said each fields SA-SD and LD are read. Based on the range measurement 
values LA-LD read into the next, a pedestrian's existence in each fields SA-SD is judged (Step 
103). If it was made to correspond to each of each fields SA-SD, the flag A, B, and C and D 
were specifically provided and the range measurement values LA-LD are contained in the 
pedestrian detection useful range (range from the measured value L1 to L2 (<L1)), The 
corresponding flag A (-D) is set to "1", and if it does not go into the range, it sets to "0." 
[0029]ln Step 104 following this, it is judged whether the bumper sensor 25 is ON. When a 
negative judgment is carried out at Step 104 by being OFF, after carrying out zero reset (Step 
105) of the flag F, it returns to Step 102. On the other hand, when an affirmative judgment is 
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carried out to the bumper sensor 25 being ON at Step 104, it judges about the flag F in which it 
is shown whether the count by the timer T is performed (Step 106). That is, if it judges whether 
the flag F is "1", and the flag F is "0" and the count by the timer T is not started (it is "no" at 
Step 106), the count of the time by the timer T is started (Step 107). In this case, by having 
started the count by the timer T, the flag F is set to "1" (Step 108), and, subsequently unfolding 
control of an air bag based on drawing 6 is performed (SUTEBBU 109). 
[0030]lf the flag A which was made to correspond to said each fields SA-SD, and was formed - 
a D value are "1", O seal shows drawing 6, if it is "0", it will consider it as a blank, it shows the 
combination of those flags A - a D value by 1 5 patterns, and shows the deployment air bag for 
every pattern of the. When an object (pedestrian) is detected in the fields SA and SB of a high 
position so that it may be known from this drawing 6 , Although any air bag is not developed, 
when an object is detected in the fields SO and SD of a low position, and the fields SA and SB 
of a high position, Every time the air bag sa of correspond a side and sb are developed by the 
head and it responds to a situation fundamentally, the air bag sc by the side of a vehicle front 
and sd are developed. 

[0031]More particularly, in the case of the pattern 1, the pattern 2, and the pattern 9, Since an 
object is detected by both upper right field SA, and upper left field both [ either or ] among the 
detection areas 27 shown in drawing 3 and it is not detected by downward lower right field SC 
and lower left field SD, It judges with the detected objects being articles other than a 
pedestrian (for example, a football etc.), and is controlled not to output air bag expansion 
signals. 

[0032]Since an object is detected by upper right field SA and lower right field SC in the case of 
the pattern 3 and the detection area is straddling the right-hand side upper and lower sides, A 
collision judgement is carried out to a pedestrian and expansion signals are sent to the inflator 
of a back right-part air bag module, and it is controlled so that the field 22a on the hood 22 may 
be covered and the back right-part air bag sa develops. 

[0033]The pattern 4 (when an object is detected by upper right field SA and lower left field SD), 
The pattern 5 (when an object is detected by upper right field SA, upper left field SB, and lower 
right field SC), The pattern 6 (when an object is detected by upper right field SA, upper left field 
SB, and lower left field SD), The pattern 7 (when an object is detected by upper right field SA, 
lower right field SC, and lower left field SD), The pattern 8 (when an object is detected at all 
four places of upper right field SA, upper left field SB, lower right field SC, and lower left field 
SD), The pattern 10 (when an object is detected by upper left field SB and lower right field SC), 
When it is 7 of the pattern 12 (when an object is detected by upper left field SB, lower right 
field SC, and lower left field SD) patterns, it is controlled to output expansion signals, 
respectively so that two air bags of the back right-part air bag sa and the back left part air bag 
sb may develop. 
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[0034]The pattern 1 1 is controlled to develop only the back left part air bag sb (when an object 
is detected by upper left field SB and lower left field SD). 

[0035]The pattern 13 is controlled to develop only the forward right part air bag sc (when an 
object is detected by lower right field SC). 

[0036]The pattern 14 is controlled, respectively so that two air bags of the forward right part air 
bag sc and the forward left part air bag sd develop (when an object is detected by lower right 
field SC and lower left field SD). 

[0037]The pattern 15 is controlled to develop the forward left part air bag sd (when an object is 
detected by lower left field SD). 

[0038]On the other hand, when the count of the time by the timer T is already started and an 
affirmative judgment is carried out at Step 106, it is judged whether the counted value 
exceeded the "pedestrian collision earned-hours upper limit alpha" defined beforehand (Step 
110). If this pedestrian collision earned-hours upper limit alpha is upper limit considered that 
the bumper sensor 25 continues an ON state by the collision with a pedestrian, therefore a 
negative judgment is carried out at Step 110, Since it is trustworthy that it is the collision with a 
pedestrian, it progresses to Step 109 and the unfolding control of an air bag is continued. On 
the other hand, since it will be thought that it is not the collision with a pedestrian if the counted 
value of the timer T exceeds the above-mentioned upper limit alpha, while carrying out zero 
reset (Step 1 1 1) of the flag F, zero reset of the timer T is suspended and carried out (Step 
112). 

[0039]As mentioned above, it is made to respond to having quadrisected the sensor area of 
the laser radiator-receptor device 27 in above-mentioned working example, Since it was made 
to develop only the air bag of the area corresponding to the sensor area which divided the 
upper surface of the hood 22 into four area, and allocated the air bag module in each and 
where the pedestrian was detected, The necessary strength of the portion which the reaction 
force at the time of developing the part and air bag in which each air bag was miniaturized is 
also suppressed small, therefore attaches air bag modules, such as a hood, can be reduced, 
and a weight saving and a cost cut can be aimed at. 

[0040]Although the case where divided the car body upper part into two or four fields, and an 
air bag was installed, respectively was explained, it divides into four or more fields, and may be 
made to install an air bag in each in above-mentioned working example. In addition to a hood 
top, an air bag can also be installed also on a windshield and a roof. 
[0041] 

[Effect of the lnvention]As explained above, the air bag device for pedestrian protection of this 
invention, Since each air bag and each air bag deployment device were miniaturized as the 
body upper surface was divided into two or more fields, and two or more air bags were 
provided so that each of this divided field might be covered, respectively, A cost cut can be 
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aimed at while being able to attain a weight saving by being able to make small intensity of the 
fitting part by the side of the body used as the portion which reaction force generated at the 
time of air bag deployment can be made small, therefore receives the reaction force at the time 
of air bag deployment, and making small Memba to be used. 



[Translation done.] 
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